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Hef:Letnxl be an integer.

(So n can be 1,2,3,4,5,6,00.7

An n-dimensional real vector is a
-

listofa
real numbers.

We use brackets [and
7 to

denotevectors
and commas

toseparate

the numbers.
We use an arrow

over

a variable todenote thatits
a vector

->

-me
=>Some 2-dimensional vectors

I =(5,107 E =<10,57

i =(I,e) I =E

A3-dimensional vectors.
I =[1,0, -1

I =(0,0,07



EX:Some 10-dimensional vectors.

I =x, -1,π,5,tie,2,3,4,5)
w =(0,0,0,1,1,1,

- 1,
- 1, - 1,107

rectors
let f [5,43 =54,53 -the same

M,S7 E(5,47 -not
the

rectors -> same

Alten,I be an integer.

Define IR" tobe the set
of

all n-dimensional
real vectors.

That is,

R
=

[(a,,acs..., an) (a,ER,
azER,..., anflR]



=>x=RR
=

[(a.,az)) a.t1R, azE1R}

=E70,0), (1, -1,[2,2),
<10000, eg...3

-
=[[1,1,1,[0,5,779

<3,-10,e27,...]
a



:

1=[(a,an,a,an,a5,967) an,an,as,an,95,96tR]
=5(,0,8,4,π,e)g(1,2,3,3,2,179

(0,0,0,0,0,0)9.0.}

↳
: (R =((a.) (a,e(R3

=[(17,[0),(-57,...}

<27
Anes



Hef: Let=(a,92...., and

be a vector in
IR".

Define the meth (or magnitude I-
or
norm
-

of I to be

Illl=at...an

Some people writeIII instead ofIll

--



Ex:In 12lett
=(2, -37

-

Illl =73) =Y3
=3.6055

S

b

- a

I
=i(2, -37

EIRS,
let =[0,-1,2,

-3,47

Then,



IEll=21-31T

=16
=550-5.4772



⑳son vectors

Let ibe vectors in R
in IR

a scalar
and leta

be -

anotherser
Suppose some

I =ha,az...., and reeklettee
= (b.,bz)...,bn) /B-betaU-gamma
Define addition as

S-delta
-

+w =(a,+bi,antb2, .... an+bn)

and multiplication as

Si =<2a, 292,000,
fan)

and extraction as

*- w =(a,-b.,ac-b2,00.,an
- bn)



=>In I let

I =72,479 =3

w =[- 1,57

Then, #d
->

v +E =(2,4) +4
- 1,57

=[2 +(- 1),4 +57

=(1,97
s

(
=

3 =

352,47
=(3(2),3(4)7
= (6,127
-

= - =(2,4) - 7 - 1,57
men



=(2 - (- 1),4 - 57

Time
-
-

#

In IRs, let

I =(1,2,3,4,5,6)
I =(0,1,0,

- 1,0,2)

->-

V +w

- [10,2 +1,3
+0,4 + (

- 1),5+0,6 +2)
-

=(1,3,3,3,5,87
-2
=( -x(),

- 2(2),
- x(3),

- 2(4),
-25),-46)

=
- 2, - 4, - 6, - 8,

- 10 - 12)



Nation:In R", the zero

vector is the vector
with

all 0's. It's notated by 8.

In 12, 8' =<0,07

In 1R =(0,0,0)

In 1RY, =(0,0,0,0)

and so on...



-
rties of vectors

Let,, be
rectors in

R

and let C,
Bbe scalars

in R.

then: commutativity)
① +

=w+ Cassociativity)

②( + +w =
+( +π)

③ a(p)
=(<B)

rules⑭ 3 distributive
U Zero

⑥ +
=

+

=

vector

⑦+(-)
= 3 magic

fal+i
=


